Descartes on polyhedra By P. J. Federico. New York (Academic Press). 1983 by Senechal, Marjorie L
HM II REVIEWS 333 
Wren is not known, however, to have had direct acquaintance with continental 
churches apart from his visit to Paris in 1665-1666, and what he had in mind in 
writing of “Romanist churches” was probably the large churches of the Middle 
Ages. But at the same time that he was rebuilding the City of London the conti- 
nental architects-largely under the influence of the new order of Jesuits-were 
also building “auditory churches” in which the congregations could both see and 
hear. 
After Mr. Bennett’s careful account of the parish churches-some, alas! no 
longer in existence-it will disappoint some readers that there is no account of the 
greatest of all Wren’s churches, and the most mathematical-St. Paul’s Cathe- 
dral. Perhaps Mr. Bennett thought it would dominate the parish churches too 
much and is reserving it for special treatment. Let us hope so, for this volume 
whets the appetite. 
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Euler’s desire (to find a proof of the angle sum formula) was actually fulfilled by Descartes 
about a hundred years before he (Euler) formulated it. 
Ernst Steinitz and Hans Rademacher 
I am not at all in agreement with those who claim that one can attribute to Descartes the 
theorem of Euler. Descartes did not enunciate the theorem; he did not see it. 
Henri Lebesgue 
In 1750, Euler stated his famous formula relating the numbers of faces, edges, 
and vertices of a (convex) polyhedron, V + F = E + 2. One hundred and ten years 
later, a copy of a 1630(?) manuscript by Descartes was discovered which con- 
tained, among various propositions dealing with polyhedra and polyhedral num- 
bers, the following: 
The actual number of plane angles (in a polyhedron) is 24 + 2a - 4. which cannot exceed 
6a - 12, but if it is less, the excess will be +4cu - 8 - ~I#J. 
Here (Y is the number of solid angles and 4 the number of faces. 
Noting that the number of plane angles is twice the number E of edges, the 
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formula can be rewritten in the form 2E = 24 + 2a - 4, which is Euler’s formula. 
Did Descartes discover it first? 
This question has been debated ever since Descartes’ manuscript came to light 
in 1860, when it was found in a collection of uncataloged papers of Leibniz in the 
Royal Library of Hannover. The original manuscript had been shipped to Paris 
from Stockholm after Descartes’ death in 1650. On the way, the boat was 
wrecked, and the manuscript spent three days in a river before being rescued and 
hung up to dry. Leibniz saw it in Paris in 1676 and copied it onto three crowded 
pages. The original disappeared. After the discovery of the copy, several versions 
were published in the original language (Latin) and in more or less corrupt French 
and Italian translations. 
Descartes’ manuscript, De Solidorum Elementis, was evidently the first general 
treatment of polyhedra. Since it was his only paper on the subject, it has been 
suggested that he developed it as an example of his MPthode, but decided against 
including it in the latter work. The first part of the manuscript is a disordered 
collection of statements, some of which are incorrect. In the present volume 
Federico shows, however, that six of them, taken together, form an organized set 
of original results, beginning with the theorem, “The sum of the exterior solid 
angles of a solid body is equal to eight solid right angles,” and concluding with the 
formula for plane angles quoted above. The second part contains interesting and 
original propositions on polyhedral numbers, analogous to the polygonal numbers 
of the ancient Greeks. 
Descartes on Pofyhedru is a lucid and comprehensive discussion of the manu- 
script and its contents, and of the priority debate. It includes the text of the 
Leibniz manuscript and an English translation, together with detailed comments 
which place its propositions in the geometrical context of the times. Euler’s 
papers on the formula are discussed in detail, the methods by which the two 
mathematicians reached their results are compared, and the arguments about the 
relations between their formulas are reexamined. From this discussion it is clear 
that although “we do not actually know what was in his mind other than what is 
stated in the manuscript,” Descartes evidently did not draw the “obvious” con- 
clusion from his own results. As implied above, to do so he would have had to 
introduce the concept of an edge of a polyhedron, and there is no evidence that he 
or his contemporaries thought of this. Descartes found his results by analogy with 
plane figures which led him to consider the faces and solid angles of polyhedra; 
edges have no counterparts in the plane. 
The book is written in a clear, concise style. No mathematical background is 
presupposed, which makes it accessible to historians and others interested in 
Descartes as well as to mathematicians and students. It is valuable not only for the 
translation and commentary and the thorough discussion of the priority question, 
but also for its illuminating account of the relevant geometrical concepts that were 
known to early seventeenth-century mathematicians. Thus it can be profitably 
used in a variety of courses in the history of mathematics, in addition to being a 
worthwhile addition to one‘s personal library. 
